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Description 
HAND-HELD DEEP CLEANER 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. Provisional Ap- 
plication Ser. No. 60/319,738 filed Nov. 27, 2002. 
Background of Invention 

Field of the Invention 

[0002] This invention relates generally to extraction cleaners and 
more particularly to a portable hand-held deep cleaner 
that applies cleaning fluid to a surface, agitates the sur- 
face, and then extracts the applied fluid therefrom. 
Description of the Related Art 

[0003] Portable hand-held extraction cleaners having a cleaning 
solution supply tank and a recovery tank are known. 
These extraction cleaners typically have a vacuum motor 
that powers an impeller to create low pressure on one side 
of the impeller and higher pressure on the other side 
thereof. The recovery tank is typically positioned between 



the low-pressure side of the impeller and a fluid collec- 
tion nozzle to remove fluid from a surface and deposit it 
in the recovery tank. It is also known to provide a separate 
cleaning fluid pump for directing cleaning fluid from the 
supply tank to the surface. 

[0004] one hand-held deep cleaning device is disclosed in U.S. 
Patent No. 4,788,738 issued to Monson et al. on Decem- 
ber 6, 1988. In this arrangement, a hand-held deep 
cleaner has a handle section removably joined to a lower 
discharge section. A collection chamber receives fluid 
from a surface through a nozzle opening that communi- 
cates with the intake side of a vacuum motor. The collec- 
tion tank houses a hollow plenum chamber and a cen- 
trifugal separator attached to a vacuum blower. A cleaning 
fluid tank is pressurized by exhaust air from the outlet 
side of the rotating vacuum blower to force cleaning fluid 
under pressure from the cleaning fluid tank to a supply 
nozzle when a solution supply trigger is depressed to 
thereby apply cleaning fluid to a surface. 

[0005] u.S. Patent No. 5,367,740 issued to McCray on November 
29, 1994, discloses a hand-held deep cleaner that in- 
cludes a housing, a handle, a body portion, and a nozzle 
with a suction opening. A collection tank is removably 



supported on the housing and is fluidly connected to a 
vacuum pump. The vacuum pump has an exhaust port 
and is powered by an electric pump motor. A solution 
tank is removably connected to the housing and is pres- 
surized by a pressure pump that is also connected to the 
pump motor. A separate drive motor is coupled to a rotat- 
able brush for scrubbing a surface to be cleaned. 
[0006] U.S. Patent No. 6,125,498 to Roberts et al. discloses a 
hand-held liquid extraction cleaner including a recovery 
tank mounted to the forward end of a cleaner housing 
with a suction nozzle and conduit on a front face of the 
recovery tank connected to an inlet opening in the recov- 
ery tank. A vacuum source is connected to the recovery 
tank through an exhaust conduit, integrally formed in the 
recovery tank, for drawing liquid and debris through the 
suction nozzle and the suction conduit and into the re- 
covery tank. A removable cleaning fluid supply tank is 
mounted to a rear portion of the cleaner housing, an ad- 
justable fluid distributor is mounted to the suction con- 
duit and a pump is positioned in a supply conduit be- 
tween the fluid distributor and the cleaning fluid supply 
tank for supplying pressurized cleaning fluid from the 
cleaning fluid supply tank to the fluid distributor. The 



pump includes an impeller which is positioned in an outlet 
opening of a reservoir in which the cleaning fluid is de- 
posited from the cleaning fluid supply tank. 
[0007] u.S. Patent No. 4,776,058 to Garner et al. discloses a 

portable vacuum surface cleaning apparatus that includes 
an integrated suction nozzle and recovery tank removably 
mounted to a forward portion of a housing and a rotatably 
driven brush mounted to a rear portion of the housing. A 
cleaning solution tank at a rear portion of the housing has 
a discharge flow passage directed rearwardly adjacent the 
brush. An electrical vacuum source is mounted in the 
housing. 

[0008] u.S. Patent No. 5,507,068 to Fan et al. discloses a hand- 
held fluid extractor having a suction nozzle at a front por- 
tion thereof, a fluid delivery tank mounted beneath the 
suction nozzle and a fluid recovery tank mounted beneath 
the solution tank. A plenum chamber 68 is connected to 
the suction conduit 82 and separates the air from the re- 
covered liquid which drops from the plenum chamber 68 
into the recovery tank 28. The fluid delivery tank and the 
fluid recovery tank are removable from the suction nozzle. 

[0009] a commercially available form of the portable vacuum 
surface cleaning apparatus disclosed in the Garner et al. 



'058 patent was manufactured and sold by Ryobi Motor 
Products under the trademark 1344 SPOT COP. The Ryobi 
SPOT COP extractor did not have a rotary-driven brush 
agitator and included a fluid dispenser adjacent to the 
suction nozzle at a front portion of the recovery tank. The 
cleaning solution was delivered to the fluid distributor 
from a cleaning solution tank at a rear portion of the 
housing through a pump. 
[0010] The Shimko et al. U.S. Patent No. 6,347,428 discloses a 
hand-held extractor with a hand pump adjacent to the 
handle to pump cleaning solution to a fluid distributor 
adjacent to the suction nozzle. In addition, a rotary brush 
is mounted to a main housing behind the suction nozzle 
and is driven about a vertical axis by a turbine motor 
which is connected to the suction source for the extractor. 
A valve alternately connects the suction source to the tur- 
bine motor and to the suction nozzle. 
Summary of Invention 

[0011] According to the invention, a liquid extraction cleaner of 
the type that includes a dirty fluid extraction system and a 
cleaning fluid dispensing system has a housing has a 
rearwardly extending pocket at the rear portion of a hous- 
ing, a recovery tank removably received at least partially 



within the pocket. Typically, an air-liquid separator is po- 
sitioned within the recovery tank. 

[0012] | n a preferred embodiment, the housing has an integral 
handle between the front and rear portions thereof for 
carrying and operating the cleaner. 

[0013] | n a further embodiment, the cleaning fluid supply tank 
and the recovery tank have interengaging releasable fas- 
teners to removably mount the cleaning fluid supply tank 
to the recovery tank. The recovery tank preferably in- 
cludes an inlet duct and an outlet duct. The recovery tank 
further includes a sealable opening that is closed with a 
cap to seal the opening, the cap has an outward protru- 
sion to facilitate removal of the cap from the opening and 
the cap protrusion matingly aligns with a recess in the 
housing when the recovery tank is properly seated within 
the housing pocket. 

[0014] in another preferred embodiment, the cleaning solution 
supply tank and the housing have interengaging re- 
leasable fasteners that removably mount the cleaning so- 
lution supply tank to the housing. Preferably, the recovery 
tank includes at least one flange and the cleaning solution 
supply tank has a channel that slidably receives the flange 
for removably mounting the cleaning solution supply tank 



to the recovery tank. In a specific embodiment, the at 
least one flange is on a top portion of the recovery tank 
and the cleaning solution supply tank channel is on a 
lower portion of the cleaning solution supply tank for re- 
movably mounting the cleaning solution tank to the re- 
covery tank. Thus, the recovery tank can be removed from 
the housing with or without the cleaning solution supply 
tank attached thereto. Alternatively, the cleaning solution 
supply tank can be removed from the recovery tank with 
the recovery tank mounted to the housing. 
[0015] | n another embodiment, a forward portion of the housing 
a cartridge is removably mounted to the housing, the re- 
movable cartridge further comprises at least one rotating 
agitation brush that is driven by a drive motor and 
wherein the rotation direction of the at least one brush is 
determined by the orientation of the agitation housing in 
the housing. In a preferred embodiment, two brushes are 
rotatably mounted in the cartridge. In one embodiment, 
the two brushes are mounted to rotate in the same direc- 
tion. In another embodiment, the two brushes are 
mounted to rotate in different directions. In yet another 
embodiment, the orientation of the cartridge in the hous- 
ing determines the rotational speed of the brush or 



brushes. 

[0016] | n s ti|| another embodiment, a clutch mechanism is 

mounted between the brush and the drive motor to dis- 
connect the drive from the brush when the brush resis- 
tance exceeds a predetermined torque. In a preferred em- 
bodiment, the clutch has a plurality of resilient fingers 
connected to one of the drive and the brush and that ex- 
tend generally radially and a ring mounted on the other of 
the drive and the brush and with a plurality of indenta- 
tions that the receive the resilient fingers. 

[0017] | n y e t another embodiment of the invention, the vacuum 
source further comprises a fan chamber defined in part by 
the housing. Further, the vacuum source includes an im- 
peller that creates a working air flow and a motor for driv- 
ing the impeller; and the impeller has an inlet opening be- 
tween the motor and the impeller. Thus, the working air 
generated by the vacuum source is delivered to the im- 
peller from an inlet between the motor and the impeller. 
Further, the impeller has an outlet opening that is posi- 
tions distal to the motor. In addition, an exhaust conduit 

having a vent opening is formed in part by the housing. 
Brief Description of Drawings 

[0018] in the drawings: 



[0019] FIG. 1 is a side elevational view of a portable hand-held 

deep cleaner according to the invention. 
[0020] FIG. 2 is an exploded perspective view of the portable 

hand held deep cleaner of Fig. 1. 
[0021] FIG. 3 is an exploded perspective rear view of the portable 

hand held deep cleaner of Figs. 1 and 2. 
[0022] FIG. 4 is a cross sectional side view of the portable hand 

held deep cleaner of Figs. 1-3. 
[0023] FIG. 5 is a perspective view of the housing of a portable 

hand-held deep cleaner according to the invention with 

parts broken away to show interior components. 
[0024] FIG. 6 is a close up view of a portion of the vacuum source 

and manual pump assembly within the housing shown in 

Fig. 5. 

[0025] FIG. 7 is a cross sectional view of the manual pump as- 
sembly taken along lines 7-7 of Fig. 6. 

[0026] FIG. 8 is an exploded perspective rear view of the housing 
and interior components of Fig. 5. 

[0027] FIG. 9 is a close up rear perspective view of the vacuum 
source and brush drive assembly of the portable hand- 
held deep cleaner according to the invention shown in Fig. 
8. 

[0028] FIG. 10 is an exploded perspective view of the vacuum 



source of Figs. 1 and 9. FIG. 11 is a cross sectional view of 
the vacuum source taken along lines 11-11 of Fig. 9. 

[0029] FIG. 12 is a perspective view of the cleaning fluid supply 
tank according to the invention. 

[0030] FIG. 13 is a cross sectional view of the cleaning fluid sup- 
ply tank of Fig. 12. 

[0031] FIG. 14 is a perspective view of the recovery tank accord- 
ing to the invention with parts broken away to show inte- 
rior components. 

[0032] FIG. 15 is an exploded view of the agitator brush assembly 
according to the invention. 

[0033] FIG. 15A is an exploded view of an alternate arrangement 
of the agitator brush assembly of FIG. 15 according to the 
invention. 

[0034] FIG. 16 is a perspective view of the underside of the hous- 
ing of Fig. 2. 

[0035] FIG. 17 is a perspective view of the brush rollers in the 
agitator brush assembly of FIG. 15. 

[0036] FIG. 18 is a perspective view of the clutch disk of the agi- 
tator brush assembly of FIG. 15. 

[0037] FIG. 19 is an exploded view of an alternate embodiment of 
the agitator brush assembly according to the invention. 

[0038] FIG. 20 is a perspective view of the brush rolls and drive 



wheels of the alternate embodiment of FIG. 19, seen from 
the opposite direction. 
[0039] FIG. 2 1 is a perspective view of the underside of the hous- 
ing of Fig. 2, adapted for the alternative embodiment of 

the agitator brush roll assembly of Figs. 19 and 20. 
Detailed Description 

[0040] Referring now to FIGS. 1-3, a portable hand-held deep 

cleaner 10 comprises a housing 12, a cleaning fluid distri- 
bution system, a dirty fluid extraction system, and a re- 
movable rotatable agitator brush assembly 14. The clean- 
ing fluid distribution system includes a removable clean- 
ing fluid supply tank 16, and the dirty fluid extraction 
system includes a removable recovery tank 18. In the fol- 
lowing description, references to "forward", "rearward", 
"upper", "lower" and related terms indicate orientation rel- 
ative to the right, left, top, and bottom, respectively, of 
the hand held deep cleaner 10 in Fig. 1. 

[0041] Looking now also at Fig. 8, the housing 12 is formed by a 
first shell half 20 and a second shell half 22 that, when 
mounted together, houses in its interior elements of the 
cleaning fluid distribution system and the dirty fluid re- 
covery system. The exterior of the housing 12 mounts a 
suction nozzle 24 at a forward end thereof and a fluid 



distributor 26 adjacent the suction nozzle 24. It will be 
understood that the fluid distributor can have any config- 
uration, including that disclosed in U.S. Patent No. 
6,125,498, the disclosure of which is incorporated herein 
by reference. Each shell half also includes an integrally 
molded handle portion 28 that, when assembled together, 
form a unitary handle 30 having a grip lower surface 32 
on the underside of the handle. The lower surface 32 of 
the handle 30 and an upper wall 34 together partially de- 
fine a cavity 36 to accommodate a hand opening for hand 
carrying of the extractor. 
[0042] Eac h S hell half 20, 22 includes a plurality of bosses 38 
that are in alignment with corresponding bosses in the 
other shell half. The shell halves 20, 22 are preferably 
fastened together by installing threaded fasteners in the 
bosses in a well-known manner. A cord (not shown) is 
adapted to connect to a power source (not shown) and 
extends rearwardly from the handle 30 through a strain 
relief 40. It will be understood that the cord can be 
adapted to accommodate any standard voltage and plug 
configuration, regardless of geographic location, includ- 
ing, for example, 120 volts at 60Hz or 220 volts at 50 Hz. 
A switch 42 is mounted to the housing at the front of the 



handle 30 for convenient operation by a user's thumb. 
The switch 42 is electrically connected to the cord 40 (and 
thus to the power source) and to a vacuum and brush 
drive assembly 44 to selectively actuate the dirty fluid ex- 
traction system, and the removable rotatable agitator 
brush assembly 14. 

[0043] a pocket 46 is formed in rear of the housing 12 beneath 
the upper wall 34 and sized to receive the recovery tank 
18. A plurality of elongate exhaust apertures 48 extend 
through the first shell half 20 to permit exhaust air to es- 
cape from the interior of the housing 12 when the dirty 
fluid extraction system is operating. A plurality of vent 
apertures 50 are also provided in the second shell half 22 
to vent any heat generated by the vacuum and brush drive 
assembly 44 during operation of the removable rotatable 
agitator brush assembly 14. 

[0044] a lower wall 52 of the housing 12 includes a foot portion 
54 that helps maintain the hand-held deep cleaner 10 in a 
substantially horizontal upright position when not in use 
and also provides an abutment for the recovery tank 18. 
The lower wall 52 also has an upstanding dimple 53 for- 
ward of the foot portion 54. A recess 56 at a forward por- 
tion of the housing 12 behind the suction nozzle 24 ac- 



commodates the removable rotatable agitator brush as- 
sembly 14. Also, a pair of detents 58 is located at the up- 
per rear of the housing 12. 
[0045] Looking now at Figs. 4-7, the fluid distribution system in- 
cludes the removable cleaning fluid supply tank 16, a 
manual pump assembly 60, a trigger 62, a plurality of so- 
lution supply conduits, and the fluid distributor 26. The 
manual pump assembly 60 is secured to the interior of 
the housing 12 through shoulders 67 that are received in 
sockets 63 on the inside of the shell halves 20, 22. In Fig. 
7, the manual pump assembly 60 has a housing 64 with 
an inlet 66 at a lower portion of a cylinder 68 defining a 
chamber 70. A first duckbill check valve 72 is between the 
inlet 66 and the chamber 70. A piston 76 in the cylinder 
68 has an outlet 78 at an upper portion open to the 
chamber and a second duckbill check valve 80 is on the 
piston 76 between the outlet 78 and the chamber 70. A 
spring 82 in the cylinder 68 between the housing 64 and 
the piston 76 biases the piston upwardly. The trigger 62 
rotates about a pivot 83 mounted to the handle 30 and 
has a lever 84 on one side of the pivot 83 extending into 
the cavity 36 (see FIG. 1) and an actuator 85 on the other 
side of the pivot 83 bearing against the piston 76. 



[0046] Referring more particularly to Figs. 4 and 7, a male fitting 
86 is mounted to the rear of the housing 12 and adapted 
to fluidly connect to the removable cleaning fluid supply 
tank 16 when the removable cleaning fluid supply tank is 
mounted to the housing 12 in a manner to be described 
later. A first delivery conduit 88 extends from the male 
fitting 86 forwardly where it connects to the inlet 66 on 
the manual pump assembly 60. A second delivery conduit 
90 extends from the outlet 78 on the manual pump as- 
sembly 60 to the fluid distributor 26. Squeezing the lever 
84 of the trigger 62 toward the handle 30 urges the actu- 
ator 85 to depress the piston 76 against the spring 82 
and shrinks the chamber 70, increasing pressure and 
forcing any fluid therein out of the second duckbill check 
valve 80 to the outlet 78 and thence to the fluid distribu- 
tor 26. Releasing the lever 84 enables the spring 82 to 
urge piston 76 upwardly, creating negative pressure in the 
chamber 70, sucking fluid from the inlet 66 (which is flu- 
idly connected to the cleaning fluid supply tank 16) 
through the first duckbill check valve 72 into the chamber 
70. 

[0047] As shown also in FIGS. 12 and 13, the cleaning fluid sup- 
ply tank 16 is adapted to be removably mounted in a 



rearward portion of the housing 12. The cleaning fluid 
supply tank 16 comprises a hollow tank body 92, having a 
lower wall 94, and a face wall 96. The tank body 92, in- 
cluding the lower wall 94, is preferably molded with the 
face wall 96 being attached thereto. The face wall 96 has 
an opening 98 in which a plug 100 is removably sealed. 
Above the opening 98 and plug 100 is a female fitting 
102 adapted to connect to the male fitting 86 and thereby 
fluidly connect the cleaning fluid supply tank 16 to the re- 
mainder of the fluid distribution system. A pick up tube 
104 extends into the tank to the lower wall 94 from the 
female fitting 102. A vent hole 106 is provided in the face 
wall 96 at an upper portion thereof. The vent hole 106 
serves to prevent a vacuum from forming in the cleaning 
fluid supply tank 16 as manual pump assembly 60 draws 
solution from the tank. 
[0048] a slot 108 is formed in the lower wall 94 comprising a U- 
shaped channel 110 with a flange 112 at a lower portion 
thereof. Latches 114 on both sides of the cleaning fluid 
supply tank 16 are hingedly mounted to the tank body 92 
in recesses 116 therein, and are biased outwardly. Each 
latch 114 has a tab 118 extending forwardly therefrom, 
sized and positioned to engage the detent 58 on each 



side of the housing 12. 
[0049] Referring now to Figs. 6 and 8-11, the vacuum and brush 
drive assembly 44 comprises a motor cooling fan housing 
120 that has an outlet 121 that sealing mates with the ex- 
haust apertures 50. Above the motor cooling fan housing 
120 is an air manifold 122 A brush assembly receptacle 
124 is positioned in front of the air manifold 122.. A mo- 
tor cooling fan 125 is attached to a brush drive shaft 134 
and is driven by the motor 130 to draw cooling air 
through inlet apertures 129 to cool the motor. In Fig. 10, 
it will be seen that the motor housing 120 comprises two 
shell halves 126, 128 that enclose a motor 130. Second 
shell half 22 further comprises a circular indentation 131 
that forms an outer fan chamber. An elongated indenta- 
tion 133 is formed in the second shell half 22 and is con- 
nected to the circular indentation 131 to form a portion of 
an exhaust conduit. The motor 130 has an impeller drive 
shaft 132 extending from one side and a brush drive shaft 
134 extending from the other side. Looking specifically at 
Fig 11, the housing shell halves 132, 134 combine to form 
an impeller inlet manifold 136 on the side of the impeller 
drive shaft 132 positioned between the motor 130 and an 
impeller 142, having an inlet port 138 and an outlet port 



140. The impeller 142 is fixedly mounted to the impeller 
drive shaft 132 outboard of the impeller inlet manifold 
136. An impeller housing 144 (see Fig. 8) sealingly mates 
with the fan chamber 131 and directs air from the im- 
peller rearwardly toward the exhaust apertures 48 in the 
housing 12. 

[0050] Referring to FIG. 11, working air flow is shown by arrows. 
Working air is drawn from the working air conduit 148 
through the inlet port 138 and into the inlet manifold 
136. Working air is then drawn into an inlet of the im- 
peller 142 away from the motor 130, exhausted through 
the outlet port 140 and ultimately exits the housing 22 
through exhaust apertures 48. 

[0051] The air manifold 122 above the motor housing 120 has a 
suction conduit 146 and a working air conduit 148 side- 
by-side. The forward end of the suction conduit 146 flu- 
idly connects to the suction nozzle 24. The suction nozzle 
24 comprises a rear plate 150 having an aperture 152 and 
a fitting 154 around the aperture 152 extending rear- 
wardly therefrom. The rear plate 150 is covered by a face 
plate 156 which is flush with the front of the housing 12. 
In a preferred embodiment, the rear plate 150 and the 
face plate 154 are made of a transparent material to facil- 



itate visibility of the brush assembly 14 and the suction of 
materials through the suction nozzle 24. The fitting 154 
connects to the forward end of the suction conduit 146. 
The rearward end of the suction conduit 146 terminates at 
a manifold plate 158 behind the motor housing 120. The 
manifold plate 158 has a pair of openings 159 at an upper 
portion in communication with the suction conduit 146 
and the working air conduit 148. The forward end of the 
working air conduit 148 fluidly connects to the inlet port 
138 of the impeller inlet manifold 136. The rearward end 
of the working air conduit 148 terminates at the manifold 
plate 158 next to the suction conduit 146. The manifold 
plate 158 has a vertical slot 160 at a central portion 
thereof. A gasket 162 having openings 163 surrounds the 
terminating ends of the suction conduit 146 and the 
working air conduit 148 rearwardly of the manifold plate 
158. 

[0052] The brush assembly receptacle 124 is disposed between 
the motor housing 120 and the suction nozzle 24 within 
the recess 56. Looking more specifically at Fig. 9, a first 
gear 164 fixedly mounted to the brush drive shaft 134 
meshes with a reduction gear 166 rotatably mounted to 
the motor housing 120. An end cap 167 on the brush as- 



sembly receptacle 124 carries a drive gear 168 through a 
drive shaft, which is driven by a belt 170 extending 
around the drive gear 168 and a shaft 172 on the reduc- 
tion gear 166. The motor is electrically connected to the 
switch 42 on the housing 12 and is energized by actuating 
the switch when the cord 40 is connected to a power 
source. Looking at Fig. 11, it can be seen that the air path 
from the working air conduit 148 to the impeller 142 
(shown by arrows) is through the inlet port 138, into the 
impeller inlet manifold 136, then through the outlet port 
140 into the impeller 142. This air path extends between 
the motor 130 and the impeller 142. 
[0053] Referring now also to Figs. 4 and 14, the dirty fluid recov- 
ery system includes the suction nozzle 24, the suction 
conduit 146, the working air conduit 148, the impeller 
142 and the recovery tank 18. The recovery tank 18 com- 
prises a tank body 174, preferably molded, having an 
opening 176 at a forward end. The forward portion 177 of 
the tank body 174 is shaped and sized complementary to 
the pocket 46 of the housing 12 to be received snugly 
therein. A slight recess 178 in a lower portion of the tank 
body 174 toward the forward end is sized and shaped to 
receive the dimple 53 on the lower wall 52 of the housing 



12 and helps retain the recovery tank within the pocket. A 
front plate 180 covers the opening 176 to completely en- 
close the recovery tank 18. An upper portion of the front 
plate 180 (see Fig. 2) has a working air opening 182 and a 
suction opening 184 disposed to be in registry with the 
rearward ends of the working air conduit 148 and suction 
air conduit 146, respectively, when the recovery tank 18 is 
received within the pocket 46. Preferably, the front plate 
180 will snuggly abut the manifold plate 158 when the re- 
covery tank 18 is received within the pocket 46. In order 
to secure a leak free connection, fittings 186 around the 
openings 182, 184 may be provided that will engage the 
gasket 162. A heel 188 is provided at the rear of the re- 
covery tank to help maintain the hand-held deep cleaner 
10 in a substantially horizontal upright position when not 
in use. The heel has an abutment surface 189 sized and 
shaped to complement the foot portion 54 of the housing 
12. 

[0054] within the recovery tank (see Fig. 14), a suction tube 190 
extends from the suction opening 184 and terminates in 
space at an upper portion of the interior. A working air 
tube 192 extends from the working air opening 182 to an 
air liquid separator 194. The air liquid separator 194 



comprises an inverted cone-shaped body 196 having an 
open wide end facing the lower portion of the tank inte- 
rior. The wide end of the body 196 may rest on the bot- 
tom of the recovery tank 18. The upper end 198 of the 
cone body 196 is in fluid communication with the working 
air tube 192. Near its intersection with the working air 
tube 192 are a plurality of openings 200. A float ball 202 
inside the cone shaped body 196 is sized to block airflow 
through the working air tube 192. The float ball 202 is 
free to move within the cone 192, and moves toward the 
top of the cone as liquid level in the recovery tank 18 
rises. 

[0055] At the rearward end of the tank body 174 on an upper 
surface thereof, there is a planar area 204. Extending 
above the planar area 204 is a raised portion 206 having a 
channel 208 surrounding it and a flange 210 at the upper 
portion thereof. The raised portion 206 is thus sized and 
shaped to be received within the slot 108 of the cleaning 
fluid supply tank 16. The tank interior is accessed by way 
of an access opening 212 in the front plate 180, which is 
closed by a cover 214 that can be selectively removed by a 
tab 216. Typically, rotating the tab 216 will enable the 
cover 214 to be removed so that dirty fluid in the recovery 



tank can be disposed of. The location of the cover 214 
and tab 216 is such that the tab will be received in the 
vertical slot 160 on the manifold plate 158 when the re- 
covery tank is received in the pocket 46, thus assuring 
that the cover 214 is properly sealed on the recovery tank 
18 as the tank is received in the pocket. If the cover 214 is 
not properly sealed, the tab 216 will be out of position 
and bar proper seating of the tank 18 in the pocket 46. 
[0056] Assembling the cleaning fluid supply and recovery tanks 
16, 18 to the housing 12 may be accomplished with the 
recovery tank inserted into the pocket 46 first, until the 
recess 178 nests on the dimple 53, with the front plate 
180 abutting the manifold plate 158 and the tab 216 re- 
ceived within the vertical slot 160. The cleaning fluid sup- 
ply tank 16 can then be placed with the raised portion 206 
of the recovery tank 18 nesting within the slot 108 on the 
underside of the tank body 92. The channel 110 on the 
cleaning fluid supply tank 18 receives the flange 210 of 
the recovery tank, and the channel 208 of the recovery 
tank receives the flange 112 of the cleaning fluid supply 
tank. Simultaneously, the tabs 118 are received in the de- 
tents 58 to secure the cleaning fluid supply tank to the 
housing 12 and the female fitting 102 receives the male 



fitting 86 to establish fluid communication between the 
cleaning fluid supply tank and the rest of the fluid distri- 
bution system. Thus, the recovery tank 18 is secured 
within the pocket 46 of the housing 12, the cleaning tank 
16 is secured to the housing 12, and both tanks 16, 18 
are secured to each other. Alternatively, the solution tank 
16 may be assembled to the recovery tank 18 and then 
both the recovery tank 18 and supply tank 16 may be in- 
serted as a unit into the pocket 46. 
[0057] it w j|| b e apparent that air will not flow from the suction 
conduit 146 to the working air conduit 148 without the 
recovery tank 18 in place. When the motor 130 is ener- 
gized, the impeller 142 urges air to flow out of the ex- 
haust apertures 48, drawing air from the impeller inlet 
manifold 136, which in turn draws air from the working 
air conduit and the working air tube within the recovery 
tank 18. Because the interior of the recovery tank is 
sealed, negative pressure within the recovery tank draws a 
vacuum in the suction tube 190 and the suction conduit 
146, also drawing a vacuum in the suction nozzle 24, 
where liquid and debris can be sucked in. Within the re- 
covery tank 18, liquid and debris are deposited at the 
bottom of the tank while air is drawing into the working 



air tube 192 and thence to the impeller 142. As the liquid 
level in the recovery tank 18 rises, the float ball 202 rises 
within the cone body 196 until it is high enough to block 
air flow entering the working air tube 192. At this point, 
airflow effectively stops, limiting suction and undoubtedly 
changing the sound emanating from the cleaner so that 
the user knows the recovery tank is full. 
[0058] Looking now at Figs. 15 and 16, the agitator brush as- 
sembly 14 comprises an upper shell 218 and a lower shell 
220 that enclose first 222 and second 224 brush rolls in 
an agitator housing 225. The lower shell has an opening 
226 through which brushes on the brush rolls 222, 224 
extend. In a preferred embodiment, the upper shell 218 is 
made of a transparent material. The upper shell 2 18 has a 
detent 228 near one end. The brush rolls 222, 224 are ro- 
tatably mounted within the agitator housing 225, each 
brush roll having a pulley 230 at one end. A belt 232 ex- 
tends around the pulleys 230 to drive the second brush 
roll 224 with the first brush roll 222. As shown in Fig. 
15a, an alternate arrangement of the belt 232 provides for 
counter rotation of the brush rolls 222, 224 with respect 
to each other. The first brush roll 222 has a clutch disk 
246 at the end opposite the pulley 230 with a drive socket 



234 in it. The clutch disk 246 extends partially through an 
opening 236 in one end of the housing 225, or at a mini- 
mum, has the drive socket 234 exposed in the opening 
236. The drive gear 168 (FIG. 9) is coupled through a 
drive shaft 248 to the first brush roll 222 with a hexago- 
nal shape that is received in the drive socket 234. 
[0059] | n FIG. 16, the brush assembly receptacle 124 has a pro- 
trusion 238 extending downwardly from an upper surface 
240. The receptacle is shaped so that the opening 242 
thereto is slightly smaller than its widest dimension 244. 
The widest dimension 244 of the receptacle 124 is sized 
to roughly equate to the widest dimension 245 of the 
housing 225. Also, a keyed drive shaft 247 secured to the 
drive gear 168 (FIG. 9) extends through the end cap 167 
into the receptacle 124. The agitator brush assembly 14 is 
thus removably receivable in the brush assembly recepta- 
cle 124 by snap fit, where the detent 228 on the housing 
225 receives the protrusion 238, the drive socket 234 re- 
ceives the keyed drive shaft 247, and the widest dimen- 
sion 245 on the housing nests with the widest dimension 
244 of the receptacle 124 to retain the agitator brush as- 
sembly 14 within the receptacle 124. Looking now also at 
Fig. 9, when the motor 130 is actuated, the brush drive 



shaft 134 rotates the first gear 164, which then rotates 
the reduction gear 166 and by way of the belt 170, also 
the drive gear 168 on the end cap 167. Rotation of the 
drive gear 168 causes rotation of the keyed drive shaft 
247, which in turn rotates the first brush roll 222. As the 
first brush roll 22 rotates, the belt 232 urges the second 
brush roll 224 to also rotate. 
[0060] Looking now at Figs. 17 and 18, detail of the clutch disk 
246 and its engagement with the brush roll 222 is shown. 
The brush roll 222 has at the end opposite the pulley 230 
an interior drive surface 248 on an annular wall 249 pop- 
ulated by a series of axial depressions 250. (See Fig. 17). 
The clutch disk 246, on the other hand, has a hub 252 
surrounded by and spaced from an annular wall 254. The 
interior diameter of the annular wall 254 is sized greater 
than the exterior diameter of the annular wall 249 so that 
it will fit over the annular wall 249 with the hub 252 re- 
ceived within the annular wall 254 and spaced from the 
interior drive surface 248, free to rotate relative thereto. A 
pair of arms 256 extends arcuately from the hub 252, and 
each has a nub 258 at the end, roughly having a diameter 
complementary in size and shape to a single axial depres- 
sion 250. The arms 256 extend far enough that the nubs 



258 nest within axial depressions 250 disposed 180° from 
each other. The arms 256 are resilient in that the ends 
thereof can deflect relative to the hub 252. The hub 252 
on the side of the clutch disk 246 opposite the annular 
wall 254 has the drive socket 234. As the drive socket 234 
is turned by the keyed drive shaft 247, the entire clutch 
disk 246 is rotated, including the hub 252 and the arms 
256. Since the nubs 258 engage the axial depressions 250 
in the interior drive surface 248, the annular wall 249 and 
thus also the brush roll 222 rotates with the keyed drive 
shaft 247. If rotation of the brush roll 222 is obstructed 
so that the force acting against rotation of the brush roll 
22 is greater than the rotational force imparted by the 
keyed drive shaft 247, the nubs 258 are urged to slip out 
of the axial depressions 250, causing the clutch disk 246 
to slip relative to the brush roll 222. In this way, the gear 
mechanism and the motor is protected against damage 
that may otherwise be caused by obstructions to rotation 
of the brush rolls 222, 224. 
[0061] An alternate embodiment of the agitator brush assembly 
260 is shown in Figs. 19 and 20. The brush assembly 260 
comprises an upper shell 262 having two identical axle 
sockets 264, 265 disposed at both ends of an upper wall 



266. Preferably, the upper shell 262 is molded plastic and 
the axle sockets 264, 265 are formed in the molding pro- 
cess. End caps 268 cover each end of the upper shell 262. 
The end caps may be separate pieces assembled to the 
upper shell 262, or, as shown, one may be integral with 
the upper shell. Each end cap 268 has an opening 270 
that is in registry with the adjacent axle socket 264 or 265 
when the end cap is positioned on the upper shell 262. 
Also on the upper wall 266 on the outside of the upper 
shell 262 are two detents 272, one near each end. 
[0062] a smaller drive wheel 274 has an axle pin 276 extending 
axially from one side and a keyed drive socket 278 ex- 
tending axially from the other side. A high friction drive 
surface 280 surrounds the wheel intermediate the axle pin 
276 and the keyed drive socket 278. The high friction 
drive surface 280 can be an added elastomer such as rub- 
ber or any other type of surface adapted to provide a high 
coefficient of friction. Alternatively, gears may be used in 
place of a high friction surface to transfer motion. The 
axle pin 276 is received in the axle socket 264 for free ro- 
tation therein, and the keyed drive socket 278 is in reg- 
istry with the opening 270 of the adjacent end cap 268. A 
larger drive wheel 282 is similar in structure to the 



smaller drive wheel 274, having an axle pin 284 extending 
axially from one side and a keyed drive socket 286 ex- 
tending axially from the other side. A high friction drive 
surface 288 surrounds the wheel intermediate the axle pin 
284 and the keyed drive socket 286. The axle pin 284 is 
received in the axle socket 265 for free rotation therein. 
The larger drive wheel 282 has a larger diameter at the 
high friction surface 288 than the corresponding diameter 
of the smaller drive wheel 274. 
[0063] The agitator brush assembly 14 has two identical brush 
rolls 290. For convenience, only one is described. The 
brush roll 290 has a series of bristles 292 helically dis- 
posed about its outer surface. The pattern, shape and 
type of bristles is conventional. As well, other types of 
conventional appendages are equally usable, such as pad- 
dles, flails, wires, etc. One end 294 of the brush roll 290 
has a larger diameter flange wheel 296. The peripheral 
edge of the larger diameter flange wheel 296 has a high 
friction surface 298. An axle pin 300 centered on the lon- 
gitudinal axis of the brush roll 290 projects from the end 
294. The other end 302 of the brush roll 290 has a 
smaller diameter flange wheel 304 with a high friction 
drive surface 306 on its peripheral edge. An axle pin 308 



centered on the longitudinal axis of the brush roll 290 
projects from the other end 302. The brush rolls 290 are 
mounted so that the axle pins 300, 308 rotate in sockets 
310 that project inwardly from the end caps 268 on either 
side of the opening 270. 

[0064] when assembled, the brush rolls 290 are thus disposed so 
that the larger diameter flange wheels 296 are adjacent to 
the smaller drive wheel 274 with their respective high 
friction surfaces 280, 298 touching each other (see Fig. 
20). Similarly, the smaller diameter flange wheels 304 are 
adjacent to the larger drive wheel 282 with their respec- 
tive high friction surfaces 288, 306 touching each other. 

[0065] Looking now at Fig. 21, it will be apparent that the brush 
assembly receptacle 124 is similar to that illustrated in 
Fig. 16, except that there are two protrusions 238 ex- 
tending from the upper wall 240 and a drive shaft 312, 
keyed to the drive sockets 278, 286, is disposed in the 
center of the end cap 167. Consequently, the agitator 
brush assembly 260 can be selectively snapped into the 
receptacle 124 in either of two orientations, both which 
have the detents 272 snapped over the protrusions 238. 
In one direction, the keyed drive socket 278 on the 
smaller drive wheel 274 receives the keyed drive shaft 



312. As the drive shaft rotates 248, so also does the 
smaller drive wheel 274. The frictional engagement of the 
high friction drive surfaces 280, 298 causes the brush 
rolls to simultaneously rotate at a given speed (perhaps 
slower than the rotation of the smaller drive wheel 274 if 
the larger diameter flange wheels 296 on that end of the 
brush rolls are larger than the smaller drive wheel 274). In 
the opposite orientation, the keyed drive socket 286 on 
the larger drive wheel 282 receives the keyed drive shaft 
312. As the drive shaft rotates 248, so also does the 
larger drive wheel 282. The frictional engagement of the 
high friction drive surfaces 288, 306 causes the brush 
rolls to simultaneously rotate at a different speed than in 
the first orientation (perhaps faster than the rotation of 
the larger drive wheel 282 if the smaller diameter flange 
wheels 304 on that end of the brush rolls are smaller than 
the larger drive wheel 282). In any event, the structure en- 
ables a two speed operation of the brush rolls 290, de- 
pending solely upon which way the agitator brush roll as- 
sembly 14 is mounted in the receptacle 124. 
[0066] For operation, cleaning fluid is introduced into the clean- 
ing fluid supply tank 16, and the cleaner 10 is assembled 
as described above. The desired speed of the brush as- 



sembly is determined and the brush assembly placed into 
the receptacle as appropriate. In use, cleaning fluid is se- 
lectively delivered to the surface to be cleaned when the 
trigger 62 is squeezed. The solution and dirt on the sur- 
face are agitated by action of the brush assembly. Dirty 
fluid is then drawn from the surface through the air mani- 
fold 122 to the recovery tank 18, where air is separated 
from liquid and debris, depositing the latter in the recov- 
ery tank and exiting the recovery tank through the im- 
peller 142 and then through the exhaust apertures 48. 
[0067] Reasonable variation and modification are possible within 
the spirit of the foregoing specification and drawings 
without departing from the scope of the invention which is 
defined in the appended claims. 



